HTAPPh•HCl. 1 In a closed vessel under argon, a solution of N-thiobenzoylbenzamidine (3.715 g, 0.0155 mol) in Et 2 O (65 mL) was stirred with 4 Å molecular sieves for 1 h. Solid benzamidine (1.857 g, 0.0155 mol) was added and the mixture was stirred overnight. The next day, the yellow mixture was cooled to -78 °C for one hour and then filtered in air. A concentrated HCl solution (5 M) in EtOH (10 mL) (made from acetyl chloride in EtOH) was added dropwise to the filtrate until it became acidic (pH 3-4). The white precipitate was collected and washed with distilled H 2 O (5 mL). The solid was then recrystallized from warm EtOH to yield HTAPPh·HCl (1.045 g, 29%). Table S1 -Selected bond distances from X-ray and calculated bond distances from DFT (italicized) for Ni(TAPPy) 2 
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NMR Spectra
Figure S1 -1 H NMR spectrum of Ni(TAPPy) 2 (500 MHz, CDCl 3 , 25 °C). Residual impurities (THF, pentane, silicone grease) are prominent due to the low solubility of Ni(TAPPy) 2 in CDCl 3 .
Figure S2 -13 C{ 1 H} NMR spectrum of Ni(TAPPy) 2 (126 MHz, CDCl 3 , 25 °C). Residual impurities (THF, silicone grease) are prominent due to the poor solubility of Ni(TAPPy) 2 in CDCl 3 .
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Figure S3 
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Figure S9 -13 C{ 1 H} UDEFT NMR spectrum of Ni(TAPPy) 2 (151 MHz, d6-DMSO, 25 °C).
Figure S10: 13 C{ 1 H} UDEFT NMR spectrum of ( n Bu 4 N)(HCOO) (151 MHz, d6-DMSO, 25 °C). 2
S7
Figure S11: 13 C{ 1 H} UDEFT NMR spectrum of ( n Bu 4 N)(HCO 3 ) (151 MHz, d6-DMSO, 25 °C). 3 Figure S12: 13 C{ 1 H} UDEFT NMR spectrum of ( n Bu 4 N) 2 (CO 3 ) (151 MHz, d6-DMSO, 25 °C). 3 Figure S13 
UV-vis Spectra
GC-MS Data
Figure S24 -Gas chromatograph (top) and mass spectrum (bottom) for natural abundance CO (t R = 1.38 min).
Figure S25 -Gas chromatograph (top) and mass spectrum (bottom) of headspace after electrolysis under 13 CO 2. The gas chromatograph shows 13 CO (t R = 1.38 min) and the mass spectrum shows 13 CO at m/z = 29.1 from the reduction of 13 CO 2 (m/z = 45.1) . Solvent vapor (DMF) appears at t R = 5.58 min in the GC. Figure S26 -ATR-IR spectra of MgCO 3 , MgC 2 O 4 , Mg(HCOO) 2 , and precipitated solids after CPE of Ni(TAPPy) 2 . Figure S27 -Frontier Kohn-Sham orbitals for neutral, singly, and doubly reduced Ni(TAPPy) 2 in gas phase (isovalue = 0.02) and Mulliken spin density plots (right) for the one electron reduced Ni(TAPPy) 2 -species (isovalue = 0.004).
IR Spectra
DFT Calculations
S14
Figure S28 -Frontier Kohn-Sham orbitals for neutral, singly, and doubly reduced Ni(TAPPy) 2 , DMF solvent continuum (isovalue = 0.02) and Mulliken spin density plots (right) for the one electron reduced Ni(TAPPy) 2 -species (isovalue = 0.004). 
